Occupational injuries pose major public health and development related problems. However, efforts towards identification of determinants of labor incidents among salaried workers are still scarce in developing countries. This study aimed to identify sector and time effects on occupational accidents and diseases among Argentinean workers during 2004-2013. A negative binomial panel data model is estimated based on official data on injuries and fatalities in workplaces collected by the Board of Occupational Risks. Business cycle and profitability indicators are used as explanatory variables. Estimations also are adjusted by sector and time effects. Argentina business cycle tends to be negatively related with occupational injuries rates. In contrast, accidents at work reported tend to exhibit longer losses in working days. We also find a positive relationship between profitability and fatal injuries. These results may suggest incentives for under reporting and lower investments in safety by more profitable activities, which can imply some level of endogeneity between profit rate and occupational injuries.
Introduction
Occupational injuries and diseases constitute an important aspect of the social question; when working adversities occur (whether by accident or illness caused in working places or on the way to the work), the victim suffers a concrete injury that prevents him from living with the same previous conditions.
According to worldwide International Labor Office (ILO) figures, each year more than 270 million workers suffer accidents in the workplace and around 160 million develop occupational diseases. Of these, more than 2 million die (1% of accidents and 0.4% considering all types of contingencies) [1] . Thus, labor kills about 5500 wage earners a day. The consequences are not only negative for the victims; ILO estimates indicate that about 4% of the annual gross domestic products are lost by direct and indirect costs arising from occupational accidents and diseases. However, these data are incomplete since no statistics are available from claims incurred among unregistered workers. In Argentina, near 650,000 employees suffer annually work-related injuries. In daily terms, around 1800 workers suffer occupational injuries and diseases, 75% of them occur in workplaces, 16% take place on roads, 5% are aggravations from previous injuries and the rest (3%) comprise diseases. Although incidence rates show a decreasing trend since 2006, some particulars exhibit an ever increasing trend during the last 15 years.
According to the general duty "not to harm", causing damage gives any citizen the right to claim to justice for reparation by the responsible. In practice, the restoration has led to the emergence of specific laws that establish minimum safety standards for workplaces and responsibilities in repairing damage occurred in workplaces.
In Argentina, the law of occupational risks and its operative rules constitute the public response to the problem. Since 1996 that system is based on compulsory insurance of employees.
The aim of this paper is to analyze the sector components and the recent temporal evolution of labor accidents in Argentina for the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] and to evaluate the role of business cycles and profitability in occupational injuries rates.
The paper is organized as follows: section following a brief overview of the regulatory context of occupational injuries in Argentina is presented. The empirical literature that identifies the determinants of health and safety is then summarized. The following section presents information sources available in Argentina. The following sections present the estimation strategy, results and discussion and finally the main conclusions.
Institutional Framework
A system of workplace hazards should aim to reduce accidents at work through risk prevention on the working activity and repairing damage from accidents and illnesses.
In Argentina, the first legal precedent on accidents and occupational diseases is the Law No. 9688 approved in 1915. That norm was in force until 1991, which was replaced by Law No. 24028, which did not involve substantial changes from the original. Both laws watched the "dual track", meaning that when a worker is a victim of an accident he can recourse either to civil or to labor courts.
In 1995 the Law No. 24457 known as Occupational Risk Law (hereinafter ORL), currently in force, established the deep reforms in foundations of the system of protection of workers against occupational accidents and diseases. The new legislation adhered to a market oriented vision for the functioning of the system as it established the creation of work injury insurers, private for-profit organizations whose purpose would be to promote the prevention of occupational misfortunes and provide benefits to workers who were suffering illnesses or accidents caused by working activities.
The ORL' objectives are: Compensate the damages caused by occupational diseases or accidents, including the rehabilitation of the injured worker; Reduce occupational accidents and diseases through prevention; Promote professional retraining and relocation of the injured worker.
Encourage collective labor bargaining for improvements in prevention measures and remedial services. The individuals reached this law are workers of the private sector, officials and employees of the national, provincial and municipal public sector, and in general all required to provide a public service charge.
The existing rule establishes a compulsory insurance for employers, managed by insurance private companies. Insurers must give the victim of contingencies two types of compensations in exchange for a fare. The first one are compensations in kind (medical, pharmaceutical, orthopedic, rehabilitation and funeral service, Art. 20 ORL) and, secondly, cash compensations (Arts 11 -19 ORL).Medical in kind benefits are aimed at healing the worker and, if possible, returning to work in the pre-contingency condition or retraining for other tasks.
Simultaneously, the sick or injured worker begins to also receive cash benefits for his inability, replacing the remuneration prevailing before the accident or illness occurred. The basis for calculating cash benefits is the registered monthly salary. High levels of informality in the payroll in Argentina, make that cash compensations do not equate to the pre-accident wages.
The ORL initially classify the situation of the worker as temporary incapacity (Art. 7 ORL), which may cease by medical release, declaration of permanent incapacity or by death of the invalidated. During the period in which it is declared the temporary incapacity the worker must receive necessary medical care and a monthly monetary compensation equivalent to the salary previous to the contingency.
In turn, permanent work disabilities are classified in degrees (see Table 1 ) 1 . Physical damage is quantified as a percentage of disability determined in an administrative procedure developed by committees of medical professionals (Art. 21 ORL). Table 1 shows that, during 1996 and 2012 2 , in cases where the disability exceeded 50%, the worker received for at least three years 70% of his previous wage weighted by the percentage of disability (Art. 14 ORL). Thus, a worker who has lost 52% of his operational capacity should receive a life income equivalent to 36% (0.7 × 0.52 = 0.36) of his previous salary. In many cases the annuity established by the ORL was lower than the minimum pension or than minimum wage [2] .
In the case of confirmed permanent disabilities (i.e., until 2012-2014 that period could last up to 3 years) the ORL provided compensation in single payment (Arts. 11 and 14 ORL).
If the final permanent disability exceeds 66%, the worker is considered totally disabled and the ORL orders his retirement and his entry to the pension system compensated with lump sum compensation (with maximum amount). This clause affects younger workers because once that the annuity is exhausted, it ceases to be paid. A 2007 report of the Argentinean Workers Union (hereinafter CTA by its initials in Spanish) realizes that in several cases the benefits have been so petty (when they were not directly denied by the insurer, appealing to ignore as occupational certain accidents or diseases) that have left victims in situations of need and neglect unacceptable in a state of law, violating minimum guaranteed living conditions. Also the ORL excludes from insurers' compensation accidents caused on purpose by the employer. The ORL also establishes workers compensation for occupational diseases. But instead of establishing an evaluation mechanism settled on case by case basis to determine the causal link between workers' occupation and his disease, it is governed by a narrow list of pre-set diseases by sector. The initial (narrow) catalog was set by Decree No. 658/1996, which was in force during 16 years. After the 2012 reform to the ORL, that record can be revised on annual basis. Anyway, the ORL excludes many diseases of any type of coverage. The market orientation of the Occupational Safety and Health (hereinafter OSH) system has generated new medical practices under which pathologies that were traditionally linked to labor conditions (e.g. umbilical hernia or spinal related diseases) have now failed to recognize that origin, although in the case of workers whose jobs demand much greater efforts than normal ones [3] .
While ORL provides for review of disability decided by medical committees in judicial instance (to federal court or to a central medical commission), the use of this mechanism is in practice non-existent; revisions do take place if injured workers have appropriate legal advice guiding them in the use of most convenient resources. In addition, the State bodies responsible for reviewing claims are located in the city of Buenos Aires, imposing geographical barriers to the use of those procedures, forcing many workers to litigate hundreds or even thousands of kilometers from their place of residence or work. On the contrary, these barriers do not operate for insurance companies, which have all headquartered in the capital city.
The fact that the worker dissatisfied with the decision of the medical commissions of the insurers must accost to the federal and not specialized courts (usually linked to crimes and misdemeanors unrelated with labor issues) seriously affects the right to defense.
In particular, Article 39 of the ORL set up a closing mechanism that denied the worker the right to go to civil courts in order to access to full compensation for damages and also exempt the employer from liability, except contingencies caused by fraud. Therefore, the former version of Law No. 24557 considered only compensations set by fees (based on percentage of disability, age and wage) without allowing for other damage that can be repaired (psychological, moral etc). Outside of litigation related to the disability percentage calculation, wages included as a basis calculation or willful misconduct of the employer, until 2012 the ORL did not allowed legal claims carried by workers victims of accidents or illnesses. In other words, the legislation coming into force in the mid-90 s canceled the "dual track" by prohibiting access to the victim's civil action.
That situation led to an increase in lawsuits discrediting the system' coherence with constitutional norms (files Thus, the decisions of the Supreme Court in the cases of Castillo, Aquino, Milone and Llosco explicit the criteria that local legislation should adopt in order to be reach the provisions of international human rights laws. Thus, the Supreme Court declared the unconstitutionality of Articles 6 (establishing a closed list of compensable diseases), 14, 15 and 18 (determined maximum amounts for repairing formulas, compensations in the form of an annuities), 21 (operation of medical commissions), 39 (exemption from liability of the employer), and 46 (intervention of federal courts over provincial jurisdictions). However, in Argentina the rulings of the Supreme Court have no derogatory effects and take effect only in the specific case.
Insurers are not directly affected by these actions because they are ordered, at worst, to pay the sums set up by the ORL or single payment; lack of full compensation for occupational accidents and diseases result in the prosperity of the business of insurance companies [2] .
The State behavior has been schizophrenic for more than 8 years, since the first rulings of the Supreme Court [2] because while the judiciary pointed out the inconsistency of the system of labor risks with international standards, the remaining branches of government failed to adapt provisions. Thus, each particular case dissatisfied with compensation for damages caused by accidents or illness had to come up to the Supreme Court.
In 2012, the Law No. 26773 approved several changes in OSH 3 ( Table 2) . One of the main changes is the treatment of litigations related with occupational diseases or accidents in civil courts, instead of federal justice and the option clause. Thus, injured or ill workers unsatisfied with the compensation offered by the insurer can now appeal to civil justice, waiving for any amount offered by the insurer. On the contrary, the receipt of cash compensations is considered as acceptance of any amount and rejection to claim through courts.
Several authors believe that the new competence of civil courts and the option clause implies a lessening in the defense capabilities of the worker for 2 reasons; civil courts are less specialized than labor courts and, hence, attend more cases. For that reason, the time resolution of a civil trial is considerably higher than a case filed in labor courts. Second, civilian judges are less familiar with the protective principles of labor laws and they not necessarily take into account the state of extreme need or asymmetries between workers and employers, a basic principle of labor norms. Another questioned aspect of the reform of 2012 is the term of 15 days to settle the monetary compensation. This expiring date looks favorable to the worker but actually puts him at a crossroads in deciding which (civil or labor) legal regime is more suitable to defend his rights, because if he collects compensation from the insurer is implicitly applying the right of option, rejecting thus his right to claim a full compensation for damage.
Low amounts offered by insurers usually tempt the worker, either by ignorance or extreme need, to accept the proposal without being fully aware that he may be being harmed compared to what would have obtained by full compensation on civil courts. The reform assumes the fiction that the victim consciously analyze the most convenient and rational regime.
The Argentinean ORL and reforms introduced in 2012seem more oriented to reduce employers' liabilities and subsequent justice litigation rather than preventing occupational injuries and disabilities and/or promoting OSH. Increasing compensations does not contribute per se to rising occupational safety in the workplace. [4] propose a formal model in which compensation for accidents at work generate conflicting incentives for employers and workers; on the one hand, the prospect of higher compensations emerging from occupational injuries induce workers to take on more risks, while encourages companies to increase security. Then the economic theory is ambiguous about the impact of compensations on occupational hazards. In addition, [5] warn that the level of compensation for working can alter the incentives for reporting accidents without changing the true level of safety in workplaces. As with safety standards, reporting incentives are opposite between firms and workers; more generous compensation stimulate more reporting on workers (off-the job injuries as occurring at work, reporting injuries that wouldn't be reported in the absence of insurance coverage). On the contrary, higher compensations induce firms and insurers to under report occupational injuries.
The entry of private agents (insurers) for monitoring compliance and safety management in workplaces and repairing damage from accidents and occupational diseases was founded on the argument that this type of organization, which consider the compensations for occupational damages as a cost and search also maximum benefits as any for profit organization, would lead to the socially desirable outcome of reducing occupational accidents. However, like any private company that seeks to obtain the greatest possible benefits, the objective function of the insurer includes costs (compensations plus administrative overhead costs) and revenues (premiums collected). As employers are clients of the insurer, if the insurer exerts excessive pressure to the insured to make investments oriented to reduce occupational risks, it may lose lax customers and thus reduce its revenue. Consequently, the insurers' incentive to forcing the insured to get safer work environments for staff is only partial and should be compared to the probability of hiring a less severe insurer by the client. The last aspect highlights that insurers compete for clients, not on absolute but on relative prices (price weighed by control laxity) 4 . In short, business objectives place insurers' decisions on a vector of affiliates and risks based on shareholders' appetite for gains that do not necessarily minimize workplace accidents 5 . In turn, another strategy used by insurers to avoid increasing costs based on "excessive" compensations for injured workers is to induce medical commissions avoiding the acknowledgment of disability in affected work-ers (e.g. transferring to medical evaluator additional fees for underregistration of disabilities).
The impact of labor risks systems based on private insurers bears particularly scrutiny because at the same time it creates a compensation mechanism for workers, it reduces the incentives for firms to improve workplace conditions by reducing their liability [6] . This creates a situation of "moral hazard" for the employer as well as for the employee to reduce safety at work. Thus economic incentives need to be coupled and/or substituted with improvement in resources and capacity of the public sector surveillance and enforcement system.
Background Literature
Empirical studies on determinants of labor accidents applying multivariate statistical methods in large samples are concentrated mainly in developed countries. The empirical literature on occupational accidents referred to less developed countries is less abundant and refers to a considerably lower number of countries [7] and [8] for Ethiopia; [9] for Taiwan; [10] and [11] for Spain; [12] , [13] and [14] for Brazil; [15] for Iran).
In Argentina the few studies on occupational injuries that have been published refer to a limited number of sectors ( [16] in truck drivers; [17] for the case of teachers or [18] in veterinarians). Another feature of that evidence is its qualitative nature (see, for example, case studies reported by [19] ).
Work-related injuries indicators collected by ILO are restricted to a few number of countries and they are not always comparable 6 . Estimations carried out by [20] that 85% of deaths in workplaces are caused by occupational diseases. Also, figures differ between less developed and developed economies; in LDCs accidents rates are significant higher than diseases. Fatal injuries are more related with labor intensity regimes than with level of development; Asia and Subsaharan countries show the highest incidence followed by Latin American countries, Middle East Europe and finally OECD countries ( Table 3) .
In particular, [13] found a risk of death in steelworkers higher than that observed for developed countries. This situation increases the role of the worker's health status on the probability of labor fatalities, offsetting the risks of a less secure environment.
One of the most striking findings is that education per se fails to reduce accidents when risks in the workplace are high and the use of appropriate tools in safe environments is limited [21] .
Finally, there is a long tradition in the study of the relation between the economic cycle and workplace accidents. The roots of this tradition go back to [26] that found a pro-cyclical relation between (reported) injuries and employment in manufacturing sector in the US. This relation was attributed to a number of reasons that can be summarized as follows:
Job tenure: in periods of economic upturns labor demand is increasing and more inexperienced workers are hired; these workers are also the first to lose their jobs in downturns. Therefore the average job tenure decreases in upturns and occupational injuries increase as a result of low experience and less time to training [27] .
Work intensity: in economic upturns, work intensity increases to meet demand, which results to an increase of accidents at work.
Vintage capital: in economic upturns, all resources, including redundant resources (such as old unsafe machinery) are put in full use in order to meet demand. Such unsafe equipment results to an increase of accidents at work.
Reporting: during downturns workers are less willing to report accidents due to fear of losing their jobs. A large part of the relevant literature confirms the hypothesis for a pro-cyclical nature of workplace accidents (see review in [28] ).
Intuitive arguments tend to favor a pro-cyclical hypothesis for the relation between business cycle and labor accidents; when economic activity increases, employment expands in hazardous industries, overtime increase rising also worker's fatigue, less maintenance operations are held so older and less safe equipment is used, more workers inexperienced are hired, etc. all favoring increasing on work accidents rates. Also, during economic upwards salaries are more tighten to productivity, stimulating workers to under estimate risks, searching forbetter salaries.
However, this statistical relation faced a lot of different and sometimes controversial explanations. Another part of the relevant literature stresses the issue of accident under-reporting [29] , arguing that this pro-cyclical behavior of accidents is rather emerging from under reporting than from actual less incidence. In the same vein, [30] argue that the changing conditions in the labor market in the US in the 90s are not consistent with the situation of occupational accidents. Indeed, the US Bureau of Labor Statistics and workers' compensation insurers reported dramatic drops in rates of occupational injuries and illnesses during the 1990s. Simultaneously, during the 1980s and 1990s precarious employment rose, wages and opportunities decreased and the population of immigrant workers increased. Those changes probably created incentives for preventing vulnerable employees from reporting some injuries and illnesses. Also, changes in the health care system, including loss of access to health care for growing numbers of workers and increased obstacles to the use of workers' compensation, compounded these effects by preventing the diagnosis and documentation of some occupational injuries and illnesses. That situation can explain why [29] find that the probability of reporting injuries fall in unemployment upwards. More specifically, they argue that data of fatal accidents are more reliable as they are less susceptible to under-reporting and these data show no relation to economic cycles [31] . In favor of a counter-cyclical nature of labor accidents, [32] suggests that during periods of economic expansion, workers are better able to resist the introduction of unsafe working practices or work intensification by managers. Thus, the counter-cyclical relation between business cycle and occupational injuries that most recent empirical studies tend to find is usually associated with less favorable working conditions (more instability, informality, precarious labor intensity, etc.), usually leading to underreporting of accidents (especially the more severe or those involving loss of working days), even in phase of increasing employment levels.
[28] Tried to explain these controversies, assuming that both hypotheses are simultaneously valid and the total effect is the resultant of their combinational impact. In sum, there is no expected sign for the relationship between occupational injuries and business cycle. Main predictors of occupational injuries used in empirical studies are reviewed in Table 4 . 
Sex
Men are more exposed than women to occupational risks.
Women working in informal position have higher probability of suffering an accident in workplace [14] .
Men experience more occupational risks [21] . Individual risk fators
Stress
Stressed workers exhibit more losses of attention and failures in working routines.
Confirmed by [21] Job satisfaction Dissatisfaction with job.
[7] Finds supportive evidence for coal workers in Ethiopia.
[9] Finds supportive evidence in non fatal injuries for petrochemical workers in Taiwan.
Sleeping disorders
Workers that do not sleep sufficient time pay less attention to every day routines and expose more to risks.
Confirmed by [21] [16]. Find supportive evidence in transportation workers in Argentina.
Contracting practices
Term (temporaryfixed vs. endless)
Temporary contracts reduce incentives to invest in specific skills increasing occupational injuries. Also, wages based on performance encourage labor intensity and working hours increasing the time of exposure.
[10] Finds that workers with short-term contract have higher probability of experience accidents in work. [11] Finds that temporary workers increases the incidence of non fatal injuries and that fixed term contracting rises occupational diseases.
Formal hiring
Companies hiring non formal workers invest less in safety working places.
[14] Finds support in non fatal occupational injuries.
Subcontracting
Subcontracting increases the incidence of occupational accidents and sickness as the number of agents involved is higher, their responsibility is less clear and more difficult to control.
[22] Finds that subcontracting workers have a higher risk of work-related diseases and a higher absenteeism rate than parent firm workers.
Sector circumstances Business cycle
Pro-cyclical; the number of accidents tend to increase during economic upwards and viceversa. Counter-cyclical; in economic downturns firms are less willing to invest in safety workplaces and injuries incidence increase.
[23] Finds pro-cyclical relationship in minor injuries. No significant relationship was found in major injuries.
[24] Find pro-cyclical behavior in fatal and non fatal occupational accidents in 6 European countries.
Profitability
Negative; less profitable firms are willing to invest in injury prevention as short term benefits not exceed the costs of safety.
[25] Found an inverse relationship between profitability and non fatal injuries with los days and also with most serious occupational injuries in coal mines in US.
Source: own based on referred studies.
Materials
Indicators used correspond to registered workers as employees who suffered or were declared an injury because of accidents or diseases related to employment. A work accident is considered all sudden and violent eventstaking place in the workplace or on the way between the worker's residence and place of work 7 . Data are published by the Board of Occupational Risks (BOR), an autonomous body under the Ministry of Labor and Social Security 8 . The BOR publishes a yearbook with reported occupational injuries and diseases and 7 In force law excludes from coverage unusual trips emerging from non-occupational issues that have not been anticipated and duly certified to the insurer. 8 The goal of the BOR is the watching of fulfillment of OSH for employed population. Its main roles and objectives are: monitoring the compliance with OSH; prescription of complementary rules; controlling the operation of the Occupational Risk Insurers (ORI) and self-insured companies; imposing sanctions under the Law No. 24557 on Occupational Risks; and maintain the National Register of occupational disabilities. their incidence ratios. All figures are disaggregated by sector, province, company size, age group, sex and type of injury and cause of injury. However, disaggregated figures provided by the BOR are set beforehand. There are no available microdots allowing any kind of multivariate analysis.
According to the BOR yearbooks about 3% of the labor contingencies are diseases of which near 60% are hearing loss and muscle injuries. This reveals that in Argentina there is virtually no record of asbestosis (asbestos poisoning), saturnism (lead poisoning), silicosis (prolonged inhalation of silica compounds), brucellosis, anthrax, psittacosis, etc. The scarce weigh of diseases in occupational health is explained not only by a limited disease catalog but also by insufficient inspections by the insurers in the workplace in order to identify risk agents 9 . That underreporting plays then a role for the insurer, who can argue that worker's disease could have been contracted outside of work.
Since illness cases make up a small fraction of all cases (near 3%) we will use the word injuries to denote both injuries and illnesses.
As BOR statistics do not publish micro data and/or sector specific variables other than injuries, we can only estimate the role of sector circumstances (business cycle and profitability) and time specific effects.
Figures for accidents and occupational diseases published by the BOR display a cyclical behavior but decreasing trend of accidents on workplaces. The rest of the occupational injuries show a rising trend since the beginning of the new regulation, particularly accidents on journeys to and from the workplace. Those trends suggest that occupational injuries not occurring in the workplace and/or diseases are not linked to business cycle, unlike the in situ accidents. Anyway this hypothesis should be checked in a multivariate analysis in Figure 1 .
In Argentina the cyclical behavior of occupational accidents in workplaces comes out from the fact that during economic upwards accidents tend to increase more rapidly than employment and during downwards the absolute number of reported accidents decreases (either because there is less exposure or because under reporting) (see Figure 2 in Appendix). Although figures about registered workers do not exhibit sharp drops in the period 1997-2013, many sources agree that1998-2002 were recessive, and since 2008 the aggregate activity level stagnated specially after 2011 [33] [34] .
The increasing trend in the number of insured employees even after 2008, despite signs of deterioration in economic activity, can be explained to an increase in the number of part-time employees (specially after 2010) and a decline in working hours(which increases the denominator, but not necessarily the exposure).
The BOR does not make public other sector figures, as revenues, profits or contracting conditions. There are incidence rates (per 1000 registered workers) 9 Moreover, the ORL exempt visits periodically and present reports on risk agents in establishments with less than 6 employees. Also, routine visits are required to insurers when establishment' incidence rates exceed ones of its sector or size group and/ exceeds 3 annual injuries or 1 fatal accident per year (BOR Act 463/2009). Thus, working environments less risky than the average are not subject to sufficient controls, either by insurers or public agencies.
few comparable sources of information offering data about business cycle. We use gross value added and gross production value by sector made available by the National Bureau of National Accounts (Dirección Nacional de Cuentas Nacionales). Economic variables by sector are available for the period 2004-2013, so econometric estimations restrict observations to that period.
Methods
The empirical strategy poses to estimate equations of the form:
where OI is the dependent variable, ACT is the business cycle indicator proxied by natural log of value added, PROF is the level of profitability proxied by the revenue per worker. To estimate Equation (1) we arranged a unique dataset of 9 economic sectors with 1 digit ISIC aggregation level 10 for the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . Occupational injuries and 95% confidence intervals (95% CI) for business cycle, profitability, sector and time specific effects were estimated, with the following mean:
where the dependent variable, OI, was measured in 5 different and non-mutually exclusive ways: all reported nonfatal injuries, fatal injuries, injuries on the way to work and average duration of lost workdays. LVA denotes the activity level for each sector and year, proxied by natural log of gross value added, PROF was approximated by revenue per worker. β0 captures sector-specific effect and β4 year-specific effect. N represents the number of insured workers. Subscripts i and t indicate sector and period observations, correspondingly. For the first 3dependent variables, which register number of events recorded in sector i during year t, as they are non negative count data we used a negative binomial distribution 11 . In that 3 cases we included the number of insured workers as the exposure variable 12 . Also, for fatal at work injuries we've considered the number of reported cases in order to get fatality rates. In the case of mean lost workdays, we followed the classical assumption of normality.
In all cases, panel data techniques were applied. Since it is not possible to capture adequately the differences across sector in worker's skill levels with these data, this fact could introduce correlation between the individual effect and the magnitude of explanatory variables, a condition not supported by a random effect model [35] 13 . So, the equations estimated shape the sector specific heterogeneity, β0, as a fixed effect.
Models were estimated with Statav. 11 statistical software.
Results
Estimations for a panel of 9 one-digit level activities during [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] show that work-related injuries exhibit a counter-cyclical pattern in terms of incidence rates and a pro-cyclical relation in the average duration of lost work days (Table 5) . Thus, a 1% increase in annual value added reduce near 21 points the incidence rate of non fatal accidents at work, it also decreases almost 39% the incidence of fatal injuries, 31% the rate of fatality and 24% the incidence of accidents on the way to work. In contrast, the average lost days tends to increase near 59% with each 1% increase in value added. The negative relationship between accident rates and the business cycle can be split in two sources. The first one comes from the fact that between 2008-2013, the number of registered workers in the OSH system rose, but the labor intensity declined, which may have led to a fall in incidence of work-related injuries (Figure 3 and 10 BOR publishes also occupational injuries figures with 3 digit ISIC aggregation but data have so many missing values in fatal injuries that impede reliable disaggregation of injuries by severity. 11 Dependent variables that represent non negative count data can also be estimated with regression models based on Poisson distribution. In fact, Poisson is a particular case of negative binomial distribution that imposes the restriction that sample mean and variance are equal (absence of overdispersion), an assumption not frequent in accidents analysis specially due to unobservable heterogeneity [36] . 12 As explained above, the headcount of registered workers is worse than working hours or full-time workers as indicator of exposure, but it is the only proxy available. 13 A random effect (RE) model can effectively capture regressors' variations within each sector and between sectors affecting the dependent variable. The estimation method is based on Generalized Least Squares. The RE model produces consistent estimators if β0 is uncorrelated with predictors. Conversely, the fixed model allows correlation between β0 and explanatory variables so, conditional on the predictors are exogenous and/or uncorrelated with the classical error term u it , its results are consistent. 14 . In order to capture potential slow down in labor intensity (emerging from suspensions of shifts, increases of part-time jobs, etc.), a dummy variable that takes unit value from 2008 onwards interacting with the log added value was included. The coefficient of the interaction term coefficient was significant and negative over non-fatal and fatal incidence rates, indicating that occupational injuries at work decreased even more since 2008. It also happens to be significant but positive over the incidence of on-road occupational accidents (see estimations results in Table A1 in Appendix).The second source comes from the fact that even controlling for labor intensity (through interaction between value added and the dummy variable) the association between growth and at-work accident rates is still negative. These findings can be interpreted as a sign of cost-contention supremacy (i.e. workers underreporting accidents at work for fear of job loss; insurers disclaiming accidents reported as a cost' contention strategy) over the worker's motives (pro-cyclical). Actually, the upturn in Argentina's employment figures between 2004-2007was based on high rates of informal and temporary hiring of workers which could induce under reporting occupational injuries.
In turn, fatal occupational accidents and fatality rates increased significantly in more profitable sectors. Also, profitability has raised near 46% the rate of in itinere injuries. There's a trade off, thus, between firm profitability and fatal occupational occurrence and work-related mortality rates. As agriculture was taken as base category, sector-specific coefficients indicate that construction has the highest incidence rates in non fatal and fatal occupational injuries at work. Transport and agriculture activities exhibit the highest fatality rates (deaths per injured workers). As expected, agriculture has the lowest incidence rates for traffic-related injuries as workers live close to their jobs and/or rural roads are safer than urban environments. On the other hand, work-related accidents have more lost work days in agriculture. Retailing, manufacturing, financial services and construction exhibit considerable less work days' losses by injuries at work. This result can be related to less severity in injuries (retailing and financial services have relatively low fatal working injuries rates) but also to establishment's pressures to workers return to work if the job is highly specialized (manufacturing, construction).
Discussion
[27] Found a counter-cyclical relation in some sectors (where small sized firms predominate) and groups of workers (females); in sectors reporting the highest injuries rates, a pro-cyclical relation between accidents and business cycle prevails. Local indicators do not allow us to evaluate sparately the relationship between business cycle and occupational injuries by sector (time series with available data on value added and at work accidents are not long enough to apply powerful econometric tools). Nevertheless, as the structure of employment in Argentina rests in sectors with low incidence rates of occupational accidents (social services, retailing), that explains an imbalance in favor of countercyclical forces of occupational accidents.
We also find symptoms suggesting that the decreasing trends in occupational injuries, especially after 2008 may be related to drops in quality of employment. The fall in the number of accidents simultaneous with increases of the insured workers alert about a possible deterioration of labor conditions that either reduces incentives to declare accidents or directly diminishes them as exposure levels are lower. For that reason, as the rising of registered workers is not always correlated with increasing activity levels, BOR statistics should report better indicators of exposure (hours worked, full-time employees).
In turn, while the relation between business cycle and occupational injuries may be different between activities, we do not register significant deviations from the counter cyclical pattern (see Figure 5 in Appendix). At most, some sectors (Agriculture) display a weak relation between growth and injuries at work.
The negative relation between fatal and traffic-related occupational injuries rates and profitability contrasts with the findings reported in [25] for US coal mines. In Argentina and probably in less developed countries, OSH practices seem to be at odds with business success. Or, inversely, employers' profits need less safe labor conditions to reach satisfactory levels. If that hypothesis holds, this could imply some sort of endogeneity between occupational safety and firms' profit rate.
We found no evidence that reforms in the OSH system have had an impact on working accidents' rates. A similar conclusion is found by [37] and [38] in Spain, who found that declining occupational trends seem to be related with changes in productive structures and labor market dynamics. Our time span is still short in order to assert significant changes in productive structure 15 . Nevertheless, during 2004-2013 economic growth and investment concentrated mainly in agriculture, mining and construction sectors [39] , which tend to exhibit high occupational injuries rates, suggesting that labor market conditions may explain main variations in working accidents rates. In fact, during the 1990s major labor regulation took place, which shaped more flexible conditions for hiring and firing workers giving raise an environment where employment is less stable than past decades. As cited before, some authors interpret that changes in labor market regulations may induce under reporting occupational injuries. Also, the administration of workers' compensation emerging from occupational injuries by private insurers constitutes encourages itself underreporting by insurers' disclaim of injuries as work-related.
Final Remarks
Argentina, as many under developed countries, exhibits relative higher rates of occupational injuries and less days lost by temporary incapacity. Since the approval of a new law regulating occupational risks in workplaces in 1996, figures showed mixed results. At work accidents rates decreased moderately, fatal injuries decrease in most risky activities, average working days lost by accidents increase and injuries occurring on the way to work have experienced a sustained growth. After many claims questioning the ignorance of constitutional rights by ORL, several reforms were introduced in 2012. Those reforms are not aimed at improving the prevention, but also reducing litigation in occupational injuries. While the legal framework facilitates action for injured workers as it establishes compensation fees, the management by private profit-oriented insurers also hinders the worker from a fair and full compensation. Moreover, the civil liability system may grant full compensation to injured workers but requires the victim to prove the damage and its causal link with working activities [40] . Therefore, full civil compensation will not necessarily result in higher benefits established by law.
Argentina's public agencies lack of analyses trying to connect occupational injuries or their evolution with economic environment or changes in labor safety system. Our estimations display three main caveats: first, a negative relation between growth and occupational injuries; second, a positive relation between profits and fatal labor accidents and thirdly, a sustained growing trend in occupational traffic injuries.
The counter cyclical relation between business cycle and occupational injuries observed in Argentina needs to be studied with more detail; if employment increases with also simultaneous worsening of jobs' quality, occupational injuries rates may decline hiding failures in the protection of injured and disabled workers. Also, attention must be paid to most profitable activities (in terms of revenue per worker) as they exhibit higher fatality rates.
It will be extremely useful to complete the recording system in order to isolate the effects of different kind of predictors of occupational accidents and diseases (sociodemographicas age, gender, education, experience; environmental like type of contract, salary, size of establishment, provision of adequate tools and safe places, duration of the working day, exposure to toxic and unhealthy substances; and behavioral as alcohol consumption, smoking, sleep disorders, work stress, job satisfaction, etc.). While behavior-related variables do require more effort registration and may be subject to greater error, the first 2 (sociodemographic and environmental) are considerably easier to gather and will help to discriminate the weight of environmental factors on pre-existing conditions in the occupational health.
Public agencies and researchers should examine forces preventing the registration of occupational injuries and diseases more closely to better understand trends in OSH. 
